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Abstract

Previous efforts to compare 17 different GPS-derived strain rate models of the SAFS shows that GPS data

alone cannot uniquely resolve the rapid velocity gradients near faults, which are critical for understanding

the along-strike variations in stress accumulation rate and associated earthquake hazard.

To improve the near-fault velocity resolution, we integrate new GPS observations with INSAR observations,

initially from ALOS (Advanced Land Observation Satellite launched by Japan Aerospace Exploration
Agency) ascending data (spanning 2006.5-2010), using a remove/restore approach. More than 1100 inter-
ferograms were processed with the newly developed InSAR processing software GMTSAR. The integration
uses a dislocation-based velocity model to interpolate the Line-Of-Sight (LOS) velocity at the full resolu-
tion of the InSAR data in radar coordinates. The residual between the model and InSAR LOS velocity are
stacked and high-pass filtered, then added back to the model. This LOS velocity map covers almost entire
San Andreas Fault System from Maacama Fault to the north to the Superstition Hills Fault to the south.

Our results show previously unknown details in along-strike variations in surface fault creep. Moreover,
the high resolution velocity field can resolve asperities in these “creeping” sections that are important for
understanding moment accumulation rates and seismic hazards. We find that much of the high resolution
velocity signal is related to non-tectonic processes (e.g., subsidence/uplift due to withdrawal/injection of
ground water) sometimes very close to the fault zone.
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Result2

Fault creep rate from ALOS PALSAR

Creep rate comparison with an independent data set compiled
by The Uniform California Earthquake Rupture Forecast, Version
2 (UCERF2). The red circles are the creep rate along SAF from
INSAR in the period from 2006.5 to 2010 (this study). The error
bars show the standard deviation of the measurements. The tri-
angles and other symbols are independent creep measurements
compiled by UCERF2. AA means alignment array; CM means
creep meters; Cult means cultural offset. a) Creep rate along the
entire SAF from north to south. The inset on the upper right
corner shows the linear regression method to determine the sur-
face creep rate across fault. b) A zoomed-in view at the creeping
section in central California.
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Result1
Mean LOS velocity (2006.5-2010) along ALOS PALSAR (ascending tracks)

The positive value (red color) shows the ground moving away from

the satellites, which are flying northwest and looking down (~37° from vertical)

and northeast (~9° to the North from East). The shading highlights the

gradient in the velocity field. The areas with low coherence (< 0.06) and large standard
deviation (> 6mm/yr) are masked to be transparent. The contour interval is 5 mm/yr.
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